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THE DLGITAI. SKOUENCER 

■ 

USER MANUAL 

i 

• t 

>E TIIIS MMUAL 

Start at the beginning And read through to the pnd. The manual 
beg'ns easily and bee mm s harder nnd more technical towards the end. Use 
tha GLOSSARY to explain any abreviations or technical words not understood. 



introdu ction 

Musical notes as written on the staff, are translated Into a 
SERIES of nunbora which accurately define each note. The e lumbers when 
Mm to tha DIGITAL SEQUENCER, are converted into a SERIES of equlvllcnt 
. ectriral OUTPUT voltages. If tho OUTPUT voltages arc then applied to a 
Voltage Controlled Ogrillator (VCO) t a SKKIES of sounds Is produced which 
are directly ec|uivilent to ths original musical notes on tbm staff. 

Hence, the notes as e.i-nrt-A on the staff can bo 'PLAYED' Ly using 
the DIGITAL SEQUENCER connected to an OSCILLATOR or SYNTHESIZER output device. 



H OW THE DIGITAL SfcQUKPiCER G ETS ITS NAME 

The numbers CDXGIT8) representing the musical notes on the score, 
are ENTERED inco the SEQUENCER in :he sane order as they appear on tho staff. 
These DIGITS are stored In a MEMORY device In the same order or SEQUENCE as 
they were INEUT. When the SEQUENCER Is bvitchud to the 'PLAY' position, the 
stored DIGITS ore retrieved from NFJ-OTY, converted into an equlvllcnt electrical 
voltage, and delivered to an 'Ul'PUX tetminal. in the same SEQUENCE as Lhey were 
ENTERED and stored. 

Sines the devica works by processing a sories of DIGITS in a 
SEQUENTIAL nanner, it Is called a 'DIGITAL SEQUENCER". Other nomas Included 
are ■COMPUTER DIGITAL SEQUENCER' or 'COMPUTER SEQUENCER!, eoneLlmos usad 
because the MEhORY device U the soma ns that used In a computer. 
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HOW TO TRAMSIAXK SCORED • HOPES' I WTO •NUMBKRa" 

The SEQUENCER i s « MmSONlC device i.e. it can only produce the 
tqulvilcnt of one note at a time. Hence, only one melodic rauslcal line can 
bo ENTF'lED and PL WED at one tl«e. ' . • . 



Line A 
Line B 
Line C 

Line, D 



In tha example above, Line A could be ENTERED lntf tlie SEQUENCER, PLACED 
.nnd/or rocordod first. A.-»y other line, either Line B, C or D could be 
ENTERED and thon PLAYED or recorded next. If it la recorded, all aubseouenC 
lines must be SYNCRONISED with the first line." nee section 'low To Record Using 
The FSK SYNCRONISINC Feature'. "... 
VOLUME. Evecy note ls defined ln te ™» of PITCHY TIME value, ENVELOPE and 




PITCH Numbora 

Any number between 1 and 63. 
Give the Invest note likely to he scored the value 1. 
A si\nitoae above this note would be 2. 
A semitone above that note would be 3 ind no on... 

The highest note has the value 63 nod is five octaves And a major second 
above the lowest note. The lowest note iray actually he assigned any storting 
value, It Is beat to leave some .-numbers for notes lower than you think you 
will need just as a precaution. 
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Typical Chromatic 
Scale number values* 



Typical Maj r 

Scalo number values. 



PITCH Nuabers are ENTERED into tha PITCH 1 MEMORY, see section 'ENTERING Numbers 
Into The MEMORIES*. 

PITCH 1 and PITCH 2 number value ? zero' has a snorlal use. Any 
locallon containing this value la simply ■skipped* over and as cuch ls thus 
ignored. 



TTHF. Vdl ue Numbers, 

Typically, any number between 2 nnd 48. 
Defines the theoretical (as compared with actual) tim<> vol no of a note. 
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Aaalgn any low value number to tbe shortest note that occurs in ihe score. 
All other longer tiotca bimC be a MULTLrLS of Lhat lowest value. 
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It is best not to assign the value "l to the shortest note, since it will then 
be available to shorten a note still further if required. This nay become 
Apparent when actually rLAYINC the piece during the sou:*! production step. 
Before choosing TIME values, it la best to have i n Idea of ENVELOPE values. 
T1M3 Value numbers are ENTERED into Iho TIME MEMORY, see section 'ENTERING 
Numbers Into The MERRIES', 



A ,y number less than or equal to a TIME value number. 
Defines the actual (as corn-.mrt*d with theoretical) tlma value of a noto. 
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Its value will thus cause a pause or abort teat to occur* between liucd-salve 
notes. This will allow the notation of ataccato or legato effect* etc. 

Am ENVELOPS value equal to a TIME value, will CM1M the notes to "run Into 
each other" when played I.e. a complete overlap or lugato effect. 
An EMVELOPS value just slightly less than the TIME value, will introduce a 
brief rest between that note and the next producing a near legato effect. 
An ENVELOPE value much shorter than the TIME value, will shorten : he tloe 
value of tbo note In the same proportion. For example, if the TIME value Is 8 
and the ENVELOPE value le 4, the note would actually be played for HALF tho 
total time allotted. 
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V'H UME N imt* ra 

Defined «8 el ;ht dynamic volume lvels from the following suites; 

VOMME Nil. pop pp D ■£ t f£ ff£ -. -. 

EXPANENTIAL E 4 8 16 32 63 - 

LIHEAK 8 16 24 32 40 48 56 

■ 

These numbers describe the relative volune o£ each note with respect to any 

other. The absolute volume will depend on how the sound production equipment 

Is set up and adjusted etc. 

i 

These numbers are 0VZR0 into the PITCH 2 MiKURY, th» PITCH 2 output 
lead is then connected to a VOLUME control device such as a Voltage Controlled 
A-T>H£ler CVCA). 



PROGRAM SHEET P cparatioi 

As the musical noics on the sccre are translated Into numbers, they 
are entered onto the 'program SHEET" in the sane order as the appear on the 
.'.core. The positions of the bar lines cc bar numbers may also be indicated 
on the ROGMH SHEET for case of refernnce between score and PRXRAM SHEET. 
The colune narked 'TIMBRE* , is not used. See sample PROGRAM SHEET on next page, 

When nil numbers have been written onto the PROGRAM SHEET, ihey are 
re*dy to be ENTERED Into the SEQUENCER. ReCer to th« section culled ■ENTER AND 
PTAf CHECKLIST 1 , 
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Tho S EQUENCER M: ■WHY and CLOCK devices 

The DIGITAL SEQUENCER has four MEMORIES. 

MEMORY 1 stores the PITCH 1 numbers. 

MEMORY 2 a tore s the. TIME vain.: numbers. ■ ; . -. *• 

MEMORY 3 stores the ENVELOPE' nunbers. 

MEMORY b stores the PITCH 2 or VOLUME numbers, 
Tl numbers stored In MEMORY 4 may be used either to control the pitch of l 
se ond VCO or to control the VOLUME of the notes obtained from the PITCH I 
output. See the section on '"Miscellaneous Information*. • 



The ccrtiputer MEMORY, Is similar to a group of "pigeon holes* used ■ 
for sorting letters. Each storage location (hole or WORD), has Its own address 
frc-n zero to 512. A number con be stored in any location by means of the WRITE 
switches. A number Is retrieved from storeage and translated Into an equivllcnt 
electrical output voltage by means of the READ svitches.Tha process of READiW 
or WRITING to any location, Is called ACCESSING that location. 

MEMORY locations aro only accessed SEQUENTIALLY i.e. one after the 
other In ascending order of address number. The SPEED at which tho MEMORY 
locations are accessed. Is controlled by rhe CLOCK device. The faster the CLOCK 
speed, the more MEMORY locations will be accessed In a given time. Amongst other 
things, this is used to control the TEMPO of the musical sound output. 

The MEMORY WORD COUNTER indicates the address of tho MEMORY location 
that la currently being accessed or, to put It another way, the address that 
the CLOCK is iow pointing to. Tho some cddi oss in all four MEMORIES Is being 
accessed AT THE SAME TIME! 

When the nimber value 'zero' Is placed into every location, the 
MEMORY is said to be CLEA.RED, 
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E WER A nd PLAY Check! 



The following are the steps that must bs taken to ENTER and PLAY a PROCRAM. 

1) Calibrate and tune the PITCH 1/2 output vottagoe. 

See section 'Calibrating The PITCH 1/2 Output Voltages'. 
See section 'Tuning The PITCH 1/2 S. und Output'. 

2) CLEAR PITCH I MEMORY to zeros. 
See section 'CLEARING The MEMORY". 

3) CLEAR The PITCH 2, TIME and ENVELOPE MEMORIES « B required. 

4) ENTER PITCH I numbers Into MEMORY 1. 

See section 'ENTERING Numbers Into The MEMORIES". 

5) ENTER the PITCH 2 (VOLUME), TIME and ENVELOPE numbers *. required. 

6) Reset the MEMORY WORD COUNTER to the beginning of the PITCH i MEMORY i.e. the 

Start Of the PROGRAM. See section 'RESETTING THE MFiiflRV UORD COUNTER". 

f 

7) Connect all output leads to the VCO or SYNTHESISER. 
Set/Reset all switches to appropriate value*. 

8) PLAY The PROGRAM. 

See section 'PLAYING The PROGRAM'. 

Detailed Information on each of these steps Is now outlined. 
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S.al.ibr atlnn Th e PITCH 1 /2 Output Voltages 

The SEQUENCER output voltages when applied to a VCO or SYNTHESISER, 
produce an equlvllent sound output. The normal calibration for this relationship 

•i, 1 volt per Octave. That Is, a change in I volt output produces a corresponding 
1 Octave change of sound output. 

The SEfcUEMCER. Las already been calibrated to produce Lhts range of 
output voltage for the PITCH I and PITCH 2 number values. 

1) Set D/A SELECTOR VARl/rlXED to FIXED to calibrate FITCH 1 output. 

2) Set DM SELECTOR VAR3/F1XED to FIXED to calibrate PITCH 2 output. 

Tho CAIN/ATTENUATOR coatr61» on the VCO o„d SYNTHESISER nay also have Lo be 
adjusted to allow this SEQUENCER calibration but will not be discussed farther 
In this manual. 

tf the VCO or SYOTHESISER done not produce the required sound output 
or this calibration, tho SEQUENCER PITCH 1/2 output voltages can be raanually 
adjusted uuiil iTio ii^ulred calibration Is obtained. 

1) ENTER a short PROGRAM into the PITCH I and PITCH 2 MEMORIES to PLAY an arpeaglo 
of say, a four or five octavo range r.g. PITCH 1 numbers 1, 13, 25, 37, 49 & 61. 

2) Set D/A SELECTOR VARl/ FIXED to VARl. 
3> Sot D/A SELECTER VAR2/FIXMD to VAR2. 

»"») PLAY the PRuGRAMS In PITCH 1/2 In the normal way. As the PKOCRAM PLAYS, adjust 
PITCH I D/A VARIABLE and PITCH 2 D/A VARIABLE manually, until the required 
octave range Is obtained. 



Tuning The pitch i /2 Sound Output 

Once the cir.put volUp.es have been calibrated, the sound output 
can then he 'tunorl 1 to any re f trance Frequency. This Is best dona by tuning 
the VCO or SYOTHESISEK to a separate source e.g. AV.0 on a piano or 'Tuning 
Pork 1 . This is particularly useful to ensure that any voice part added on 
another TRACK, will always be pitched the sane as the Initial PROGRAM 
recording. 



H 'VSHTTIWC T ho H -KORY WO RD COUNTER 

It Is good practice to EWER all progran lumbers Into MEMORY 
starting at tha flrat location. The address of the first location Is MKO 
and is shown on ho NMQBE WORD COUNTER. This means that tho beginning of 
the musical ecoro starts at the beginning of the MEMORIES.nnd tho 

PROGRAM SHEET Unc numbers (on which PITCH, TIME, ENVELOPR and VOLUME numbers 
are antsred) , correspond to the location addresses. This can bo useful In 
changing the contents of any location (EDITING) or starting ihe prog i am at 
any other point since tho location address will be the same aa the lino 
nanber on tho PROCRAH SHEET. 

A. RESETTING The MEMORY WORD COUNTER to aero 

1) Set all MEMORY READ/WRITE switches to READ position. 

2) Set UNUSED WORD BYPASS to ENABLE. 

3) Set AUTO CLOCK SELECT to NORM-CLOCK. 

4) Set CLOCK MODE SELECT to AUTO. 

The MEMORY WORD COUNTER should nou begin counting Indicating thnt MEMORY Is 
being accessed. Turn the CLOCK RANGE to fairly fast I.e. a higher nuaber, 
until nenring tha count of 512. Slow tho CLOCK down again just before 512 
and than stop tha CLOCK by sotting the CLOCK MODE SELECT to MANUAL. Kncp 
pressing the MANUAL CLOCK STORE >-MTER KEY until the MEMORY WORD COUNTER 
has advanced round to 7.««ro. 

• 
CAuV'OM: Prpssing w tha 'CL« KEY, resets the MEMORY U'ORD COUNTFS to =cro va I ia 
but this Is NOT the Address that tha CI-OCK ia still pointing to. Tho CLOCK 
address rcnalns at the last position when the program was switched off, say 
for ex.viiple, by switching the CLOCK MODE SELECT to MANUAL. To correct this 
situation, switch the CLOCK NODE SELECT to AUfO and leavo tho SEQUENCER 
running a few moments until the MEMORY WORD COUNrER begins to count again. 
Now repeat from step 4) above to reset to zeio. 

NOTE: Any VOSSm l memory location that contains a zero value, will NOT be" 

counted by the MEMORY WORD COUNTER with the UNUSED WORD BYPASS set to 
ENABLE as in the above. These locations will be shipped over quickly until 
the next location with a non-zero nuiaber value is encountered. It is usual 
practice to CLEAR .ho PITCH 1 MEMORY prior to ENrERING the PROGRAM numbers. 
All UNUSED locations will thus contain a zero value. When tho MEMORY WORD 

.COUhTER has counted the last PROGRAM njuber, it will skip through the roofllnlng 
UNUSED zero value MEMORY loeationjatopplng at the next non-zero nu-iber 

which will be the beginning of tho PROGRAM I.e. MEMORY WORD L-OUNiER Address Zero. 
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B . RESLTT 1NG The MEM ORY WO RD COUNT ER To Any Location Ad d ress 

1) Set all MEMORY READ/WRITE switches to READ, 

2) Set UNUSED WORD BYPASS to ENABLE. 

'* 3)' Sot AUTO CLOCK SELECT to NOi.M-CLOCK. 
4) Set CLOCK MODE SELECT to AUTO. 

The MEMORY WORD COUNTER should now begin counting Indicating that MEMORY Is 
being acce: sed. Turn the CLOCK KANCE to fairly fast until nearing the count 
of the address required. Slow the CLOCK down again, just before the address 
and then stop the CLOCK by setting the clock mode select to manual. Keep 
pressing the MANUAL ('.OCX STORE EH1ER KSt until the MEMORY. WORD COUNTER has 
advanced round to the required address. 



C. EDITING: Changin g A Number Value Already In MEMORY 

L) Reset the MEMORY WORD COUNTER to the required address by following the 

instructions in section 'RESETTING The HSMDRY WORD COUNTER To Any Location 

Address '• 

2) Punch in the new number via the KEYBOARD. The number Is shown on the 
KKYBOAKD DISPLAY. 

3) Switch tha MEMORY READ/WRITE switches to WRITE position for thus. MEMORIES 
that the new number is to ba stored in, 

/») ENTER the new nunber by pressing the MANUAL CLOCK STORE KEY. 

5) Reset all HEMORY READ/WRITE switches to the READ position Immediately to avoid 

Inadvertantly wrlttlng the number Into othur iocationa when the PROGRAM is 

switched on again. 
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M. F gL'y_-W l?l iberB__T» 1 tQ The ME MORIES 

1) Set all MEMORY RF.ATVWRITE awltches to the READ position. 

2) Sat the UNUSED WORD BYPASS*tO DISABLE. \ "• 

3) Set the CLOCK MODE SELECT to MANUAL. 

4) Set the AUTO CLOCK tREJCT to NDRM-CLOCK. 

5) The address at which the number will :>e stored, Is shown on the 
MEMORY WORD COUNTER. Thie will noraally bo zero If starting at Lhe 
beginning of the program. Set tho MEMORY WORD COUNTER to the required 
address following the instructions In section 'RESETTING THE MEMORY 
10RD COUNTER!. 

6) The number to be ECTERKD la now punched in c*v the KEYBOARD. The number 
just punched will be shown on tho KEYBOARD DISPLAY. Only two digit 
numbers can be ENTERED. If the 'tens* field Is not required e.g. a 
number like seven, make sure this field contains a zero by punching 
first rero then B*v«n I.e. 07 Is ENTERED. 

7) Set the MF.MORY RF'D/URITK cwitehos to the WRITE position for all those 
MEMORIES that It Is Intended to store the number in. For example, set 
MEMORY 2 TIME LENGTH switch to WRITE position to EWER TIME value 
numbers Into MEMORY 7. 

8) ENTER the nuraber Into each N-IMORY by pressing the MANUAL CLOCK ST0F.E 
ENTER key. The MEMORY WORD COUNrER will »ow automatical ly advance one 
position ready for access to the next location. 

9) When all numbers have been ENTERED, reset ell MEMORY READ/WRITE switches 
to the READ posittcnand reset the MEMORY WORD COUNTER to tho required 

address. 

WARNING: The contents of nny location can bo destroyed by ovcr-wrlttlng 
it with the number In the KEYBOARD DISPLAY, if the MEMORY READ/WRITE 
switches are left In the WRITE position. 



ENTERING Tie Sa»e Number Into Many Locations 

1J Follow the Instruction In section 'ENTERING Nimbers Into The MEMORY* up 
to and Inclu< ing step 8). 

2) Set the UNUSED WORD BYPASS to ENABLE. 

3) Set tha CLOCK MODE SELECT to the AUTO position. The MEMORY WORD COUNTER 
will now start counting at the CLOCK speed ENTERING the number in the 
KEYBOARD DISPLAY Into each successive location. This Is a r;ulck way of 
ENTERLMG the same nunber Into aany sequential locations. Resetting the 
CLOCK MODE SELECT to MANUAL, will stop th« automatic accessing process. 

4) When all the numbers have ' en ENTER! 1 ), reset all MEMORY READ/WRITE 
switches to the READ position. 



CLEARING Thfl MEMORY 

It Is good practice to CLEAR the MEMORIES before starting to 
ewer a new program. If the uUue zero Is placed Into every location 
In the MEMORY, tha MEMORY Ls said to be CLEARED. The PITCH 1 MEMORY. 
MUST be CLEAHED before any program can be run. This Is to allow the 
SEQUENCER, to d* tect the beginning and end of the program. 

Tire memory may be CLEARED by ENTERING the value zero following 
the Instructions In section 'ENTERING The Sane Number Into Many Locations', 
While the MEMORY VORD COUNTER is allowed to count from zero to 512. 



Equipm ent I_ ntcr -con loot Ions 
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PLAY ING Tha PROCR/* 

1) Calibrate and tune the PITCH I and PITCH 2 output voltages (see the section 
with the sane name)* 

2) Set alL MEMORY READ/WRITE switches to READ. ■ '" 

3) Set UNUSED WORD BYPASS to ENABLE. 

4) Set the AUTO CLOCK SELECT switch to either of two position* as follows; 

a) NORM-CLOCK 

The TEMPO nnd TINEvalua of the program notes, will be controlled 
by the CLOCK frequency. The higher the frequency, the faster the 
TKM?0 and tho shorter the note values. Noiea are played •legato 1 
style, that is, each note Is sustained until the next note Is 

begun. Tho TIME MEMORY 2 and ENVELOPE MEMORY 3 are not accessed 
and need not contain numbers with this setting. This feature 
can be used if the USER wishes to check o\z Che PITCH numbers 
for correctness without first ENTERING TINE nnd ENVELOPE numbers. 

b) TIME -MEMORY 

The CLOCK frequf>ncj still controls the TEMPO but tha TIME and 
ENVELOPS memories are accessed and control the duration of each 
note. Tho duration of each note Is automatically scaled to the 
CLOCK frequency. For example, if the TEMPO la speeded up, note 
durations arc shorten by a corresponding amount to rial ma In the 
correct rhythmic patt rn. 

5) Rot the CLOCK MODE SELECT to AUTO. 

The program now begins to PLAY producing iqutvilcnt sound output from ih« 
SYNTHESIZER or VCO S . 



18 

1 !°** TsJ^SSJL^JSESy^SS-E^L _SVjCRQNISlNG Feature Wit h A Tape Reco rder 

Tha lesultant musical sound outpuc from the SEQUENCER/OSCILLATOR , 
arrangement, may be recorded on a Cape recorder using the normal methods. 
However, if the musical score calls for more 'than' one pare to be played and 
recorded, subsequent parts must be recorded on different TRACKS in 'SWCROWOUS' 
with the first | art recorded. This ensures that all voice parts start and stop 
together and are in perfect rhythmic time. The SEQUENCER has a FSK SYNCRONliilNG 
device already built in to do this. The general steps in using this are,. 

1) Record a SYHC. SIGNAL on TRACK I .See section •How To Record The FSK SYNCROMTStHG 

SIGNAL*. 

2) PLAY and record the first PROCRAM pact using tha FSK SYNCRONISINC foature on 
TRACK 2. See section 'How 1o Record Using The FSK SYNCROHISING Feature'. 

3) PLAY and record any subsequent parts also using the SYNCRONOUS feature on 
TRACKS 3 flnd 4. 

All musical parts thus recorded on TRACKS 2,3 L 4, will ba in 
perfect SYNCR0N1SATI0N. These three voice parts can now be nixed down jslng 
normal techniques, If It ia required to frca up more TRACKS for tha recording 
of more voice parts. When oil voice parts havo boon recorded, the SYHC. 
SIGNAL on the first TRACK can be eliminated. 



TRACK. 
1 



SYMC. SIGNAL 



2 **********w*******fc******>**J\************* first program output 

3 *^4.f*+++++44++4+-M++++4-<K+++++*4+*4+++-*-r++ Second program output 
e, ^yccccccccc«cc<;cc<ccccc<«ccir?c<cc<:ce^c<cc<cc Third program output 




19 



II 'W Vo ^rrtoi-d The .--< SV .■:.-■. .'MSI \'I MI./.W!. 

- - - !■-■■ — i n»»«_i _ i , , 

It is Important to remember that the SYNC, SIGNAL also determines 
the TEMPO of the piece when recording PROGRAM sound output using the SEQUENCE* 
FSK SYNCR0.N1SING feature. Hence, before the SYNC. SIGNAL Is recorded arrive ac 
a suitable CLOCK frequensy by experimentation. 

1) Connect the FSK OUTPUT lead to the tape recorder AUXILIARY INPUT socket. 

2) Connect the FSK INPUT lead to the tape recorder AUXILIARY OUrPUT socket. 

3) Set CLOCK MODE SELECT to MANUAL. 

4) Set the tape reel to the required starting position. 

5) Set the tape recorder to RECORD MODE on TRACK 1 and start the machine going. 

6) Record the CONTINUOUS SYNC. SIGNAL (monitored la the VU meter), for about 
10 seconds. Then switch the CLOfT< MODE SELECT to AUfO record ii.g the 
MODULATED SYNC. SIGNAL for a period slightly longer than the PROGRAM time. 

7) Reset CLOCK MODE SELECT to MANUAL. Reset FSK /NORM to MURM and turn off tape 
recorder. 

8) Rewind tape to the beginning in preparation for recording subsequent PROGRAM 
output on TRACKS 2, 3 and 4. 



SEQUENCER 



fsk our PUT 



FSK INPUT 



TAPE RECORDER 



AUX. INPUT 






aux. our PUT 



How T o Record JIs£ru; Th e FSK SYNCR0NIS1NC Fcotu ra 

1) PLAY the program in the nornnl fashion until the musical sound output Is 
satisfactory. For map!*, adjust the CLOCK frequency to obtain the required 
TEMPO. This CLOCK is now recorded ab the SYNC. SICNAL and remains as a fixed 
TEMPO thereafter. 

2) Record the FSK SYNC. SIGNAL on TRACK 1 following the Instruction in section 
■How To Record The FSK SYNCRONISINC SIGNAL*. 

3) Connect the TAPE RECORDER to the VCO or SYNTHESISER sound output terminals 
and adjust the recording levels etc. Arrange that the first PROGRAM part 
records on TRACK 2. 

4) Set all MEMORY READ/WRITE switches to READ. 

5) Set UNUSr.D WORD BYPASS to ENABLE. 

6) Set CLOCK MODE SELECT to MANUAL. 

7) Set FSK -HORN to NORM. 

8) Turn the TAPE RECORDER to RECORD node on TUUX « and start onchlne going. 

9) During the initial lOsecond CONTINUOUS TONE SYNC. SIGNAL, 

a) Set FSK-NORM to FSK. 

b> Set CLOCK MODE SELECT to AUTO. 
When the MODULATE BBC- SIGNAL on TRACK 1 begins, it will automatically start 
the PROGRAM running, the resultant sound output hMng rprr»r«ted on TRACK 2. 

10) When the PRJJRAh* has been recorded, rewind hack to the beginning. 

11) Record nil PROGRAM parts on subsequent TRACKS repenting from step 9) above. 
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MEMORY Contents and the B1NAHYJWL3S 

When a number Is ENTERED, it is stored Ln the MEMORY location 
address show 1 ln the MEMORY. WORD COUNTER, The number is ENTERED in DECIMAL 
but it is stored in BINARY form. The number is also displayed on the BINARY '* 
DISPLAY 3i1BS in the top left hand corner of the SEQUENCER 

The BINARY DISPLAY BULBS can be used as a means of checking the 
contents of any location as follows. 

1) Set all MEMORY READ/WRITE switches to READ. 

2) Select the MEMORY required using the MEMORY select switch on the front 
panel of the SEQUENCER marked "SPARE ENVELOP K TIME PITCH 1 . 

3) Reset the MEMORY WORD COUNTER to the required location address. 

4) The BINARY DISPLAY BUL3S now indicate the contents of that MEMORY location, 

An example of the DEClMALcode conversion to BINARY follows. 



DECIMAL 

1 

2 

3 

4 

5 

6 

7 . 

8 

9 
10 
11 
12 



BINARY 

0000000 I 
000000 10 
00000011 
00000100 
00000101 
00000110 
00000111 
OD001000 
00001001 
O00O1O1O 
00001011 
OD0O11OO 



I.e. one bulb Is alight. 



convert 91 to BINARY 



2)91 & 1 


reiaalder 


2)45 « 1 


h 


2)22 > 


■i 


2)11 , 1 


\> 


2)5 , 1 


ii 


2)2 i 


■i 


1 




I.e. 01011011 



An example of the BINARY code conversion to DECIMAL follows. 



oio 11011 
] 



I 2* - 2 

2* - 8 



2" = 16 

2 y - 64_ 

91 
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Miscellaneous Information i 

1) ENCODE/DECODE switch Is not used. Set to the centre position. 
Its function is to store MEMORY data on magnetic tape. 

2) TAPE/KEYBOARD switch on the front panel, laust be set to KEYBOARD for all 
normal use* . 

V 

3) The switch marked ( J , must be set in the up position at nil tinos. 




4) For MEMORY 4 there are two RE\D/WRITE switches. Both must be In the READ 
pocttlon for READINC Into the MEMORY. Both must be tn the WRITE position" 
for WRITING into the MEMORY. 

5) Do not change the CLOCK RANGE frequency while the CLOCK MODE SELECT switch 
Is In AUTO position. First switch to the MANUAL position and then change 
the RANGE. 

6) The SYNC. SIGNAL Is derived from the CLOCK frequency. Hone*, the SVNC. 
SIGNAL sets the PROGRAM TEMPO when recording using the FSK SNYCRON1SINC 
future. 

7) The Tli'E value numbers are actually a multiple of the number of CLOCK pulses. 

8) T'ie PU'CH 2 MEMORY numbers can be used either to control PITCH or VOLUME of 
sound output. If the numbers are to control PITCH, the PITCH 2 output lead 
must be connected to a VCO Input. Number values must represent PITCH values. 
If the numbers are to cotrol VOLUME, the BITCH 2 output lead can ba connected 
to any volume control device such as a voltage controlled amplifier. The 
number values in this case, must be chosen from the VOLUME range numbers 
outlined in section 'HOW TO TRANSLATE SCORED NOTES INTO NUMBERS', 



GLOSSARY 

ACCESSING! The action of ENTERING nu.nberi Into the MEMORIES using Lhc READ function. 
ADDRESS: Th« particular number of a specific location In MEMORY. Locations ar-. 

numbered sequentially from l to 512. The address of the location that Is being 

currently accessed Is shown In the MEMORY WORD COUNTER. 
CLOCK: The C\SKX Allocs sequential accessing of the MEMORY locations, by simply 

adding l to the current address to give the address of the next location. 
DIGITAL SEQUENCER: Another name for the SEQUENCER, which see. 
FREQUENCY: Refers to spaed nt which tha CLOT* Is Incrementing tho address nunbers 

by l. 
I'SK: 
INfUT: Several neanlngs. Can be the PROC-.U'I numbers that are ENTERED into the 

MEMORIES. Any electrical voltage that Is Input to the SEQUENCER from an 

outside source. Anything that is put Into the SEQUENCER. 
LOCATION: That specific place In the MEMORY where a finite amount of data Is 

stored. 
MDNOPHONIC: Suing nbla to produ^o only one sound at a time. Equivalent to playing 

only one key on a piano at a time. 
OUTPUT: Several meanings. Any elr. trlcal voltnga that is output fro« the SEQUENCER. 

Any sound r'>at Is produced as a result of SEQUENCER action. 
OSCILLATOR: A device that produces electrical vibrations. These vibrations may be 

turned into sound or used Co control another electronic device. 
SERIES: Anything that It arran^-d In sequential order. Specifically, tho PROCRAM 

numbers that are ENTERED and stored In MEMORY. 
SIGNAL: Any nlectrtcal output voltage obtained froa an electronic device. 

Specifically, tha n-t»»ut vol tage obtained Item the FSK SYNCR0N1SING fpature. 
SPEB>; The rate at which the CLOCK increments address numbers by 1. 
STORAGE: Another name for a MEMORY or a location within that MEMORY. 
SYNC.: A short name fir SYNCHRONISE. 
SYNCRONISE: Refers to that actio that arranges that two event happen at the same 

tlM. Specifically, musical output on TRACKS 1, 2, 3, and A art recorded in 

exact rhythmic time with one another. 
SYNC. SIGNAL: The electrical output voltage that Is obLalned fron the FSK SYKCRON- 

ISING feature that Is recorded on TRACK 1 of the t.tpe recorder. 



